Asymmetric lipid fluidity in human erythrocyte membrane: new spin-label evidence.
We have synthesized spin-labeled analogues of phosphatidylcholine, phosphatidylserine, and phosphatidylethanolamine with a short beta chain (C5) bearing a doxyl group at the fourth position. When added to an erythrocyte suspension, the labels immediately incorporate in the membrane. The orientation of the spin-labels was assessed in the bilayer (i) by addition in the medium of a nonpermeant reducer (ascorbate at 5 degrees C) or (ii) by following spontaneous reduction at 37 degrees C due to the endogenous reducing agents present in the cytosol. Both techniques prove that the spin-labels are originally incorporated in the outer leaflet and redistribute differently after incubation. After a 5-h incubation at 5 degrees C, the phosphatidylcholine derivative remained in the outer layer, while the phosphatidylethanolamine and phosphatidylserine derivatives were found principally in the inner leaflet. During the incubation, a small fraction of the spin-labels is hydrolyzed, particularly the phosphatidylserine derivative, presumably by an endogenous phospholipase A2. Because the hydrolyzed spin-labeled fatty acids are rejected in the aqueous phase, the spectra of the intact membrane-bound phospholipids can be obtained by an adequate spectral subtraction. The ESR spectrum corresponding to a probe in the outer leaflet indicates a more restricted motion than that associated with probes in the inner leaflet. Additional experiments have been carried out to prove that the difference in viscosity, which is likely to be due to anisotropic cholesterol distribution, is not attributable to modification of the cell morphology.(ABSTRACT TRUNCATED AT 250 WORDS)